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Transient Stability Analysis:
PowerWorld’s Design Goal

* Traditional transient stability
— Create one set of events which define your transient stability simulation
— Similar to having a tool to solve one power flow solution

e PowerWorld’s Design Goal
— Mimic the processing of Simulator’s Contingency Analysis
— Define multiple contingencies and process them all
— This section will concentrate on defining a single transient contingency

* This leads to creating a new object in Simulator called a Transient
Contingency
— Similar to Contingency records except a different set of actions are available
— Also timing inputs are important
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Transient Contingencies

 Goal - to simulate a particular contingency and see if it causes
any problems for the system

e A transient contingency will consist of one or more events

* One contingency might be the outage of a generator to gauge
the response of the governors of the remaining generators

* Another contingency might simulate a bus fault, which has
events to both initiate and clear the fault
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Defining a Transient Contingency

e A new contingency will automatically be given an unused name
starting with “My Transient Contingency”

e Several buttons for processing transient contingencies are normally
available at the top of the dialog, regardless of the page

e More than one contingency may be specified

Simulation Status Mot Initialized

Run Transient Stability Pause Abort Restore Reference  For Contingency: | Find | My Transient Contingency o
Add... Delete... Rename... Clone Contingency...

 Use Add, Delete, and Rename buttons to manage the transient
contingencies

 Use the drop-down menu to choose the presently active contingency
from a list of available contingencies
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Transient Contingency

e Specify Start and End Time

e Specify Time Step (seconds or cycles)
— Recommend either 0.5 cycles or 0.25 cycles

 Transient Contingencies have one or more Transient Contingency

Elements to specify
the events that occur
during the simulation

— Fault Bus
— Open Line

— Etc...
Events occur at

specified times
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Abort Restore Reference | For Contingency: | Find || My Transient Contingency
Simulation Add... Delete... Rename...
Contral  Definitions ~ Violations
Simulation Time Values Summar y Results
75 Generation
Start Time (seconds) 0,000 | Specify Time Step in Tripped |
End Time (seconds) 10,000 = (@) Seconds Rk e
Time Step (seconds) 0.020000]= O Cydes e
Categories | | Change... Islanded |
Transient Contingency Elements

Insert | | Clear All Insert Apply/Clear fOpen Time Shift (seconds) 0.000 =

BT B Ak %8 5% /@t 98N Records = Set+ Columns

Object Pretty|Enab|ud

Time l‘.lbject| Description

=] ALl =
- B e 9

Contingency Mame ‘

| [Seconds)
1JBus Busfe==TETCE  1.000000 Bus '5" FAULT 3PE SOLID My Transient Contingency
2|Bus Bus 5 CHECR  1.100000 pus 'S5’ CLEARFAULT My Transient Contingency
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Transient Contingency Elements

e [nsert Elements Button

— Opens the Transient Stability Contingency Element Dialog
e Clear All Elements

— Deletes all currently defined events
e |nsert Apply and Clear Fault

— Quickly apply/clear a fault by specifying both its fault time and its clearing time in
one dialog

e Element Table

— A case information display which lists all transient stability elements currently
defined for the Transient Contingency

— Clicking on an event and choosing “Show Dialog” option will open the Transient
Stability Contingency Element Dialog
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Transient Contingency Element Actions Types

e Bus

— Apply Fault
* Apply the specified fault type (Balanced 3 phase, Single Line to Ground, Line to Line, or Double Line to Ground)

* Fault Across — (Solid, with Impedance and specifying PU Resistance and PU Reactance, or with Admittance
specifying PU Conductance and PU Susceptance)

— Clear Fault
* Generator
— Open the generator.
— Close the generator.
— Ramp Values : Output, Exciter Setpoint (Vref), Governor Setpoint (Pref) Set Values
— Set Value: Output, Exciter Setpoint (Vref), Governor Setpoint (Pref)
e Load
— Open
— Close
— Set Values
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Transient Contingency Element Actions Types

e Switched Shunt
— Open
— Close
 AC Line/Transformer

— Apply Fault
* Apply the specified fault type (Balanced 3 phase, Single Line to Ground, Line to Line, or Double Line to Ground)

* Fault Across — (Solid, with Impedance and specifying PU Resistance and PU Reactance, or with Admittance
specifying PU Conductance and PU Susceptance)

* Percent Location
— Clear Fault
— Open : Both Ends, From End Only, To End Only, One Phase Open
— Close : Both Ends, From End Only, To End Only
— Bypass, and Not Bypass: intended for series capacitors
e DCLine

— Open
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Creating

Transient Contingency Elements

e Click Insert Elements, or Choose

Records, Insert - Opens the

Transient Contingency Element

Dialog

* Transient Contingency Elements
involve specifying the following:

— Object element is applied to

— Time element occurs
— Event Type
— Parameters for element
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Transient Stability Contingency Element Dialog — ] X
Description :
Insert Save Delete
Object Type Choose the Element
(®) Branch,Transformer +|Sortby (O Mame (@) Number
(JBus Filter | Advanced * || Branch w w
() Genera tor x [JUse ArezsiZone Fikers | Quick || Define || Remove
() Load |
(O Switched Shunt Search For Near Bus Select Far Bus, CKT
(ODC Line 1 {Bus1) [16.50 kv] A | 1(Bus1) [16.50 kv] CKT 1
OInjecﬁon Group 2(Bus 2) [18.00kV] 5(Bus 5) [230.0 kV] CKT 1
: 3 (Bus 3) [13.80 kV & {Bus 5) [230.0 kV] CKT 1
Line Shunt
O 1 =nn 4 (Bus 4) [230.0K
(O simulation 5 (Bus 5) [230.0 kV]
() Transformer & {Bus &) [230.0 kv]
O Area 7 (Bus 7) [230.0kV]
8 {Bus 8) [230.0 kV]
9 {Bus 9) [230.0 kV] ¥
Tim
Time {Seconds) 1000000 =
Description
Type Parame ters
® Apply Faut Fault Type Balanced 3 Phase w
2 Fault
8 aaaaa Fault Across | sglid w
Open
(O Close Percen t Location (near to far) =
OB\,I'DEISS 0.00 =
(") Mot Bypass 0.00] =
(") Set Values
Calculate Effective Impedance from Sequence Metworks
[ 5elf Clearing Fault
Comment: |
i o OK ‘? Help X cancel
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TS9BusNoModels.pwb

TS9Bus Example

e Open TS9BusNoModels.pwb
 With PowerWorld Simulator, a power flow case can be quickly transformed into
a transient stability case
— This requires the addition of at least one dynamic model

 We will now go through how to transform a power flow case into a transient
stability case

 Add a dynamic generator model to an existing “no mode
by:
— In run mode, right-click on the generator symbol for bus 1, then select “Generator
Information Dialog” from the local menu

— This displays the Generator Information Dialog, select the “Stability” tab to view
the transient stability models; none are initially defined.

I”

power flow case
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TS9BusNoModels.pwb

Inserting a Model

* From the Generator Information Dialog, insert a GENSAL model

(represe

nts a salient pole machine)

Click to
Insert a

. —
machine

model

Generator Information for Present — E X
Status
1 . - -
Bus Mumber | ~ - |Find By Mumber () Bpens View Bus Dialog
Bus Mame |Bu51 “ | Find By Mame (®) Closed
2 Energized
ID |1 Find ...
L NO (Offiine)
Area Mame |1 (1) | YES {Online)
Labels ... |nn labels Fuel Type  |UN (Unknown)| [PW=0] [EPC=0] ~
Generator MVA Base| 100.00 Unit Type | UN {Unknown) | [PW=0] [EPC=0 ~

Power and Voltage Control  Costs  OPF  Faults  Owners, Area, etc.  Custom  Stability

Machine Models  Exciters Governors  Stabilizers  Other Models  Step-up Transformer  Terminal and State

$ Gen MVA Base | 100.0 Show Block Diagram | | Create YCurve

Type |none defined Active

Delete

Set to Defaults
Parameters

T5: Transient Contingency
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Model Type i O %

Select Model from the Below List
GEMR.OU ~
GEMNSAE [Tran GEMSAL in GE]
GEMSAL

GENTPF [Translate to GENTPI1in FTI]
GENTPJ [GENTPI1in PTI]

GENTRA [Translate to GENTPJ in GE]
GENWRI

GEWTG

GVABES

InfiniteBusSignalGen

MOTOR1

PLAYIMGEM

PV1G [Translate to WT4G1 in PTI] e
< >
Show Models Supported By
PW Only PTI
[Jera GE
[]Both GE and PTI

[] only Show Used Models

X cCancel

Choose
GENSAL

_- Click “OK”
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TS9BusNoModels.pwb

Inserting a Model

e GENSAL Dialog for Bus 1 now

GENSAL is the only machine
model inserted for this
generator, so it was
automatically made active

If you add more models,
you need to select which
to make active

T5: Transient Contingency

ooks like this-

/

Generator Information for Present = O X
| Status
1 Y - L
Bus Mumber | “ [ |Find By Number O Open View Bus Dialog
Bus Name |Eu51 “ | Find By Mame (®) Closed

= Energized
D |1 Find ...
= NO (Offline)
AreaMame |1(1) YES (Online)

Labels ... |no labelz

Generator MVA Base | 100.00

Power and Voltage Control  Costs OPF  Faults  Owners, Area, etc, Custom  Stability

Machine Models  Exciters Governors  Stabilizers  Other Models  Step-up Transformer  Terminal and State
Delete Gen MVA Base Show Block Diagram | | Create VCurve
N\
Type | A i

ove - GENSAL
Parameters

Fuel Type  |UN (Unknown)] [PW=0] [EPC=0]
Unit Type | UN (Unknown) | [PW=0] [EPC=0

Xg| 0.50000)= 512 0.00000

Xdp| 0.20000= RComp| 0.00000

o b| o.00000[= Tdoppw:
Ra| o0.00000[2 qupp:
o auonfs  si ool Default parg
[ooomos [T
[ o.00000[3
[ o.00000[3

are present

Xdpp| 0.13000[= XComp| 0.00000 =

a4

¥ 0.15000 (=

L

OK Save Save to Aux Cancel Help Print

neters
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Inserting a Model

 Modify the

machine i
parameters at Tpe Acve -t
Bus 1 to match B
those shown g e
Ra 0, 00000
here i
¥gq| 0.09690
¥dp| 0.06080
¥dpp| 0.06080
¥ 0.03040

T5: Transient Contingency

Power and Voltage Control
Machine Models  Exciters

4

4

k

k

4

k

4

k

4

4

k

Costs  OFF

Governors

Delete

Stabilizers

Other Models

TS9BusNoModels.pwb

Faults Owners, Area, etc, Custom Stability

Step-up Transformer  Terminal and State

Gen MVA Base | 100.0

Show Block Diagram | | Create VCurve

» |[+| Active {only one may be active)| Set to Defaults

Tdop
Tdopp
Tagopp

51
512
RComp

»Comp

8.96000

0.31000

0.31000

0.00000

0.00000

0.00000

0.00000
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Inserting a Model

* Repeat for
Generators 2 and 3

T5: Transient Contingency

Generator Information for Present

Bus Mumber | 2~ |Find By Number

<

Bus Mame |Bus 2 - | Find By Mame

D Find ...

Area Mame |1 (1

Labels ... |nu labels

Generator MVA Base | 100.00

Power and Voltage Control Costs  OPF Faults Owners, Are

Machine Models  Exciters Governors  Stabilizers  Other Models

(zen MV A Base | 100.0

w Active (only one may be ¢

Insert Delete

Type | Active - GEMSAL

_F'arameter__s_ i
[ea0o00]z o[ 00000
D 128000 : Tdopp| 0.53

Ra| 0.00000|= Taopp| 0.53 =

51| 0.000002

4|k

HH

=
]

agl
i

512| 0.00000 (=

¥dp| 0.11980 RComp| 0.00000|%

4k

¥dpp| 0.11 XComp| 0.00000|-2

i

4k

Xl
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Generator Information for Present

Bus Mumber | % |Find By Number

s

Bus Mame |Bus 3 W | Find By Name

D Find ...

Area Mame |1 (0

Labels ... |nu labels

Generator MVA Base | 100.00

Power and Voltage Control  Costs  OPF Faults Owners, Are

Machine Models  Exciters Governors  Stabilizers  Other Models

Gen MVA Base | 100.0

W Active (only one may be ¢

Insert Delete

Type | Active - GENSAL
_F'arameter__s_

i
|

il

Tdop

o| 0.60200/%  Tdopp| 0.60000|=
Ra| 0.00000)= Tgopp| 0.6 =

¥d| 1.31250(= 51| 0.00000)=
¥q| 1.25780|> 512| 0.00000 |2
Xdp| 0.18130>  RComp| 0.00000|2
¥dpp| 0.18130>  XComp| 0.00000[=
¥l| 0.09060| 2
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Model Explorer — Machine Models

Model Explorer: Generator Machine Maodels — O x
Explore x X Generator Machine Models X |oad Relays X Generator Other Models X Buses X Load Characteristics 2 Load Distributed Gen Models 2 Exciters );:_‘_T_I
3 D % ‘3‘||" *_0-3 ;0_3 M ?&D m Records = Geo ~ Set~ Columns - ' Rﬁ“‘g' "&Ev ? ﬁ' i%?g: fix) - @ Options =
Explore | Fields
& { Filter |Advanced - |Machine Model: GENSAL - | - | Find... Remove Quick Filter =
Substations -
B Super Areas Machine Maodel | Show Block Diagram | I
HH Tielines between Are: Bl cenrou alllle : F T il 7 ) il T T o
H Tiel e a5 EH GEnsaE Number of| ID|Name_Mominal|Area Name of| Type |MVA ice  |Sub-Infj) H D [(Ra| Xd Xq Xdp Xdpp
ielines between Bala
ST B GENSAL (3) Bus kW of Bus Gen Status |Used
EH Tielines between Zon B cenTer 1 1]1 Bus1_16.50 GENSAL 100 Active 2364 4728 0 0.146 0.0969 0.0608 0.0608
fH Transfer Directions 2 2(1 2 sl 1 GEMSAL 100 Active 64 128 0 0.8958 08645 0.1198 0.1198
B ceEnTRI
M zones i : | 3 Bus3_13.30 1 GENSAL 100 Active 04060 2018130432
» Solution Details i EE;TA L
> Case Information and Au: \l'a:TJG
> Contingency Analysis
> Optimal Ba aw i GHAEES )
B InfiniteBusSignal

xd Xqg Xdp Xdpp h{ Tdop |Tdopp |Tqopp |51 |512|RComp| XComp

23.64 4728 0 0146 0.09¢9 0.0008 00608 00304 8% 031 031 © O 0
6.4 128 0 0.8958 0.8645 0.1198 0.1198 0.0599 b 0.535 0.535 0

B Injection Group Mod

HH Line Relay Models < >

B Line shunts Models Show Models Supported By
> BB Load Characteristics Mrw only  ]PTI

HH Load Component Cera ~GE

> P Load Distributed Gen

o O only show Used Models

Load Distribution Equ e e

chawvaens (] - B - B

| Open New Explorer | I Search ! ! Search Now Options ~
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Adding a Generator Exciter

 The purpose of the generator excitation system (exciter) is to
adjust the generator field current to maintain a constant
terminal voltage.

 PowerWorld Simulator includes many different types of exciter
models. One simple exciter is the IEEET1. To add this exciter to
the generator dialog, “Stability” tab, “Exciters” page. Click Insert
and then select IEEET1 from the list.

e The IEEET1 is by far the most common exciter used in the 2006
MMWG case; the next most common is its close relative, the
IEEEX1.
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Insert Exciter Models

Add IEEET1 Exciter
models to all three
generators

Change
settings for all
three exciters

to match these

T5: Transient Contingency

Generator Information for Present s O X
Y - Status .
Bus Mumber |ﬂ “~ | |Find By Mumber O Gpen View Bus Dialog
Bus Mame |Eusl v | Find By Name (®) Closed
g Energized
o [1 ] Find...
- - MO (Offling)
Area Mame |1 (1) | YES (Online)
Labels ... |r'ID labels Fuel Type | UM (Unknown)| [PW=0] [EPC=0] ~

Generator MVA Base| 100.00 UnitType  |UM (Unknown) | [PW=0] [EPC=0 ~

Power and Voltage Control Costs  OPF  Faulte  Owners, Area, etc.  Custom Stability

Machine Models Exdters  Governors Stabilizers Other Models  Step-up Transformer  Terminal and State

Insert Delete Gen MVA Base | 100.0 Show Block Diagram | | Create VCurve

Type | Active - IEEET1 W Active (only one may be active)|  Set to Defau
Parameters

vl owomls o

Ka|20.00000| = Switch| 0.00000

Ta| 0.20000|= El| 280000/ CIICk to S

Vrmax | 3.00000| > SE1| 0.30340

now
jram

Vrmin | -3.00000 % ez 3.73000]= blOCk dla‘
ke| 1.00000[% se2| 1.28840[% )
TE: Spdmlt:

ol ovsam]:
—

© 2025 PowerWorld Corporation

17



IEEET1 Exciter

* You can view the block diagram for the IEEET1 exciter by clicking on the
“Show Diagram” button.

 This opens a PDF file in Adobe Reader to the page with the appropriate
block diagram (shown below).

Exciter IEEETI

T5: Transient Contingency

IEEE Type 1 Excitation System Model

© 2025 PowerWorld Corporation

The input to the exciter, E,
is usually the terminal
voltage. The output, E,

is the machine field voltage.
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Model Explorer - Exciters

TS9BusNoModels.pwb

Model Explorer: Generator Exciters

Explore

Explore

Fields

1

X Generator Exciters

B0 Bk

+.0
00

¥ Machine Models

#h 8 T

aln)
+.0

X Load Relays

Records = Geo~ Set~ Columns - ' Rﬁﬂg' "%’E'E' ? B%'

X Generator Other Models

ﬁ Voltage Droop Contro s
ﬁ WVSC DC Transmission

i Filter |Advanced - | Exciter: IEEETT

£ I

¥ Buses

¥ Load Characteristics
E0RT

FHI

vlFind... Remove Quick Filter =

w

w

Aggregations

@ Areas

ﬁ Balancing Authorities
ﬁ Bus Pairs

B Data Maintainers

ﬂI‘ Injection Groups

ﬂI‘ Interfaces

¥ Load Distributed Gen Models

ﬁ Cptions =

O

X Linlt|*]

ﬁ Islands
Bl Multi-Section Lines
ﬁ MW Transactions

> ﬂ:q MNomograms
B owners
ﬁ Substations
ﬁ Super Areas
@ Tielines between Are:
ﬁ Tielines between Bala
ﬁ Tielines between Zon
EH Transfer Directions
ﬁ Zones
Solution Details
Case Information and Au:
Contingency Analysis
Optimal Power Flow
Tools and Add Ons
Transient Stability

> DC Models

> Summary
oo .

£ v oo v

l_El_p;n MNew Explorer |

Exciter | show Block Diagram |
B ewrel A —
ﬁ EXWTGE Number of| 1D Mame_MNominal| Area Mame of| Type |MVA Base)a‘\‘( Sub-In|Tr|Ka| Ta |Vrmax|/Vrmin|Ke| Te Kf | Tf |Switch|E1| SE1
ﬁ IEEET1 (3) Bus kW of Bus Gen Status |Used
B EEET2 1 1]1 Bus1_16.50 1 ] 100 Active 020 0.2 3 -3 10.314 0.063 0.35 0 2.2 0.3034
BH 12eeT3 2 21 Bus2_13.00 1 IEEET1 100 Act!ve 020 0.2 3 -3 10.314 0.063 0.35 0 2.2 0.3034
B IEeeT4 3 31 Bus3d 1 IEEET1 100 Active 020 0.2 3 -3 10.314 0.063 0.35 02.2 03034
HH eeeTs
HH Eeea
B e il

TriKa| Ta [Vrmax|Vrmin|Ke| Te

Kf

Tf |Switch| ET

SE1

E2 | SE2

Spdmlt

020 0.2
020 0.2
0 20 0.2

A oeer
Show Models Supported By

FW Only FTI

Cera GE

[Jonly Show Used Models
[ save | [ Load |

L

3
3
3

Can verify or change parameters here

i <

-3 1
e JL
-3 1

0.314 0.063 0.35
0.314 0.063 0.35
0.314 0.063 0.35

0 2.8 0.3034 3.73 1.2884
0 2.8 03034 3.73 1.2884
02303034 3.73 1.2884

0
0
0

2|

i Search !

! Search Mow Options =

T5: Transient Contingency
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TS9Bus System with Machine and Exciter Models

T5: Transient Contingency

163 MW
7 Mvar

Bus 2

A

Bus 7

Machine: GENSAL

Exciter: IEEET1

Governor:

Stabilizer:

Machine: GENSAL
72 MW Exciter; IEEET1
27 Mwvar Governor:

Stabilizer:

© 2025 PowerWorld Corporation

85 MW
-11 Mvar

Machine: GENSAL

Exciter: IEEET1

Governor:

Stabilizer:

30 Mvar

TS9BusNoModels.pwb
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Define a Transient Contingency

Specify Start and End Time
Gotothe AddOns ... S o

[ ! ) —
rI b b O n ta b a n d B |N0t e
Run Transient Stability Abort Restore Refe w

Pause ence | For Contingency: | Find | My Transient Contingency
° Select Step Simulation | Modal Analysis Add... Delete. .. Rename... Clone Contingency...
w - Simulation
¢ i Control Control  Definitions  Violatons
i - Definitions Simulation Time Values Summary Results

</

[N KJ i s Violations _ v Generation  Load

i 0,000 1 d

Sta b I I It » -Options S ~| Specify Time Step in Tripped | fa A‘ 1 1 m
> -Result Storage End Time (seconds) 100003 (O Seconds e—mm— - \k I y I e e F
» -Plots =] (@ Cydes
» -Result Analyzer - Damping Madel Tripped I:I
» -Results from RAM Categories | | Change... Islanded I: ﬂ.q. n d S O r CyC | e S )

% M | = I » - StatesManual Control Transient Contingency Elements . i Limit Monitor Violations Result Analysis Violations
o ol
Transient = Stabi Modal GIC  Scheduled oo el imEMonorhame CORMOChoEt e ‘

» - Transient Limit Monitors
» -Validation i B -
Insert | Clear Al Inse m
Stability | Caseln Analysis Actions Show Linked QObject Dialog

i SMIB Eigenvalues
i Dynamic Simulator Options ) .
: P Ohbject Pretty|Time . i
Tran Wik Transient Stability ] ty i B8 Show Data View Mone Defined
Show Tpanciant Cantaur Taglbar Hane pefine I Display/Column Options...

Modal Analysis | il el
Transient Stability ” : = = °
B o o] * B . Specify the events

Models in Use Process Contingencies &b Search for Text...
@ One Contingency at a time | < »d
Crnimiun M el Toe (O Multiple Contingencies L i I A~ Al
Load Model Use i Insert Apply and Clear Fault... that OCCur—Gauntn g
Save All Settings To Load All Settings From Show ring Time Calculator... Help Close ‘

ncor Delete T

Models Supported Status > |V Al V4 f
(/ ||\~ LU TTTOCUIT L

L : J_-
DYD Extra Record Transient Contingency Element records  # t ] e b I rT] u d t I O r]
Convert CMPLDW models to Compload E e m e ntS Set/Toggle/Columns ]
Copy/Paste/Send r
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Transient Stability Contingency Element Dialog

e Clicking “Insert” opens the Transient Stability Contingency Element Dialog shown below
 This dialog is used to specify transient stability events and when they occur

No events have been defined yet

Description
B Transient Stability Contingency Element Dialo — b2 l .
Object Type e — — A drop-down list of all
= e ) currently defined events
| Object Type Choose the Element .
— Changes the type of Se— T — May be used to switch
(®)Bus Filter | Advanced | Bus ~ -
events that can occur Quenea O R R between events and
- Qowecssirt [T oy camws modify them as necessary
'me Quemime | tEwE — Appears once the event is
— When the event occurs St e saved
Ones S Ber 5 (20,00
Event Type and Choose the Element
Parameters | EaE ) — Apply the event to this
i T@gp:pply f-exilt T:aﬁrj;n:;if Balanced 3 Phase ~ e I e m e n t
. () Clear Fault - . . o
— Depends on Object Type Do — List is updated as Object
Type is changed
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Transient Stability Contingency Element Dialog

e “Save” will save any modifications
but leave the dialog open

Description
Insert
Cbject Type

(O Branch/Transformer
@ Bus

e “Insert” creates a new event with i

the specified parameters
e “OK” will accept changes and Ones

close the dialog

() switched Shunt
(JDC Line
O Injection Group

(O Line Shunt
() simulation

() Transformer

Type

e “Delete” will delete the event Sl

defined by the event Description
e “Cancel” closes the dialog without

saving

T5: Transient Contingency

O Open

Transient Stability Contingency Element Dialog

Save Delete

Choose the Element
=/ Sortby (C)MName (@) Number
Filter | Advanced || Bus v

= D Use Ares{Zone Fikers | Quick || Define | Remove

| 4

1(Bus1) [16.50 kv]
2 (Bus 2) [18.00 kv]
3 (Bus 3) [13.80 kv
4 (Bus 4) [230.0k

5 (Bus 5) [230.0 kv]
& (Bus &) [230.0 kv]
7 (Bus 7) [230.0 kv]
8 (Bus &) [230.0 kv]
9 (Bus 9) [230.0kv]

Time
Time {Seconds) 1.000000 |5

Parame ters
Fault Type Balanced 3 Phase
Fault Across | 5glid

Calculate Effective Impedance from Sequence Metworks

[] 5elf Clearing Fault

© 2025 PowerWorld Corporation

? Help

x Cancel
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Add a Fault at Bus 5

. Transient Stability Contingency Element Dialog _ O %
* Apply a balanced solid ;

Description w :
Insert Save Delete
t h h f I t B | Obiject Type Choose the Element
r e e p a S e a u O u S (O Branch/Transformer -|Sortby C)Name  (®) Number |
(®) Bus Filter | Advanced | Bus ~ |
° () Generator ®|  [[|Use Area/Zone Fiters | Quick || Define || Remove
at time = 1.00 seconds = E
° () switched shunt 1 (Bus1) [16.50kv]
(bCLine 2 (Bus 2) [18.00kV]
O Injection Group 3 (Bus 3) [13.80 kV]
Caline Shunt R .
(O simulation & (Bus &) [230.0kV
(O Transformer 7 (Bus 7) [230.0kV]
Cimes 8 (Bus 8) [230.0kV]
9 (Bus 9) [230.0kV]
e |
Time {Seconds 1000000
Description
Type Parameters \
® Apply Faut Fault Type Balanced 3 Phase w
C t
L} et Fault Across solid w
O Open
0.00 2
0.00 2
Calculate Effective Impedance from Sequence Metworks
[] 5elf Clearing Fault

Comment: | |

? Help x Cancel
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Clear Fault at Bus 5

Transient Stability Contingency Element Dialog = O X
e Clear the Bus 5 fault at oo :
Description ~
Insert Save Delete
t : — 1 1 O d Object Type Choose the Element
I l I l e - ° S e C O n S (O Branch/Transformer =|Sortby C)Name () Number
(®) Bus Filter | Advanced *~ ||Bus w w
O Generator x |:| Use Arez/Zone Filters | Quick || Define || Remave
(JLoad | 4
(O switched Shunt 1 (Bus1) [16.50 kv]
(O)DC Line 2 (Bus 2) [18.00 kv]
() Injection Group 3(Bus 3) [13.80kV]

8 e 15 Elu&):-::a:lokﬂ
Simulati .
Note: could have also G || SE23 B0

) Area 8 (Bus 8) [230.0kV]

9 (Bus 9) [230.0kV]
used the Insert

Apply/Clear/Open

() Apply Fault Balanced 3 Phase

button o

.
-
-

0.00

-

Self Clearing Fault

Transient Contingency Elements

Comment: |
Insert ; Clear All Insert Apply/Clear fOpen

W OK ? Help X cancel
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Transient Contingency Definition

&

Transient Stability Contingency Element Dialog — O *
Transient Stability Analysis Descrip 1.100; [Bus Bus 5] CLEARFAULT ~ s
: 3 T Insert Sawve Delete
Simulation Status  |Mot Initialized : . -
- — - Obiect Type Choose the Element
Rlun Transient Stability Pause_ Abort Restore Reference | For Contingency: | Find | My Tra i iy (=] Sortby OName (@ Number
Foecklen Simulation Add. Bus |Filter | Advanced | |Bus w w
- Simulation 15 . =
S u m m a ry Of a I I D Control  Definitions  Violations (O Generator | []use AresfZone Fikers | Quick || Define || Remove
i i-Definitions Simulation Time Values O Load | |
o i - Violations Start Time {seconds) = (Jsmeten St Ife1] pibetial
e I e m e ntS I n -Options ~| -~ Spedfy Time Step in (pC Line 2(Bus 2) [18.00kv]
-Result Storage End Time (seconds) _ £ (Oseconds () Injection Group 3 (Bus 3) [13.80kV]
Plots @C d : 4 {Bus 4) [230.0 kv
. ) Time Step (cycles) _ 2 s (O Line shunt
contingency and =i | O simiatn 6 Bus ) [220.0K)
-ResuIFs ﬁom B..-'-\M . Categories | | Cha (O Transformer 7{Bus 7) [230.0kv]
ansient Limit Monitors B 8 (Bus 8) [230.0 kV]
t M f t . Transient Contingency Elements 9 (Bus9) [230.0kV]
I l I l e O a C I O n Insert | | Clear Al Insert Apply/Clear/Open Time' Shift {seq i
ime
Modal Analysis : T B el sl %0 @k Records+ et~ Colu|  Time (Seconds 1.100000 |2
E HECD { ) -
D S O Object Pretty|Time [Time  [Enablec Oject|Descript  pegaription
s [Cycles)| (Seconds) Type e
- 1|Bus Bus 5 60.0 1.000000 CHECK Jus’'S' FAULT 3 OA v Fault
66.0 1.100000 CHECK /Bus 'S’ CLEARFA SEbE Balanced 3 Phase
(®) Clear Fault
Oo Salid
pen
Process Contingencies 0.00 :
(®) One Contingency at a tim =
< .00
Ot crtgpue Available element
SavseAll Settings To Load All Settings From Show Transient Co Auto In: .
types vary with
Right click here and select “show
g Comment: | ’J '_c_c é b .
'l I\ ©
_ aiti nt objects
dialog” to reopen this dialog box - el L=
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AUX files to Save/Load Model Data

Show Dialog...
Show Linked Object Dialog
Show Data View

* Any of the model data can be saved
into AUX files

e Save machine model data-

|

EEH

Display/Column Options...

Find... Ctrl+F
Search for Text...

=
=
Il
=

Inzert...

Insert Apply and Clear Fault...

— Right click in Model Explorer

Transient Contingency Element records

— Select “Save As” “Auxiliary File...” _ seagCou:

-

58 Copy/Paste/Send 2
. . Auxiliary File... B Save As
® Th I S d ata Ca n b e | O a d e d b a C k I n Auxiliary File (only selected records)... Al | oad L
Auzxiliary File (only selected records/columns)... Quick Filter...

Auxiliary File with Options.. Advanced Filter...

Z0RT
Auxiliary File with Options (Last Used)... ity Advanced Sort..
fx) Define Expression...
C5V (Comma delimited]... L4 : i !
Define String Expression...
CSV (only selected records/columns)... L4 .
IBH Refresh Display
Help (F1)
Form Control 2
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Save Stability Settings

Transient Stability Analysis

Simulation Status |NotIniﬁaIized

Run Transient Stability
Select Step

Pause

w - Simulation

- Options
-Result Storage
-Plots
-Result Analyzer - Damping
-Results from R.AM
- Transient Limit Monitors
- States/Manual Control
- Validation
. SMIB Eigenvalues
-Modal Analysis
‘- Dynamic Simulator Options

Control
Definitions

- Violations

Process Contingencies
@ One Contingency at a time
(") Multiple Contingencies

E Save All Settings To

Save Data With Options...

Save Auxiliary...

Save GE DYD...

Save PTI DYR...

Save BPA SWI...

Only Records Modified in Difference Case »

T5: Transient Contingency

d All Settings From

Abort Restore Reference
| Simulation
Control  pefiniions  Violations

Simulation Time Values

For Contingency:

Start Time {seconds) 0.000[=

End Time (seconds) 10.000[= () Seconds

mmesio o) o]

Find | My Transient Contingency e

Add... Delete... Rename. .. Clone Contingency...

Summary Results
Generation  Load

Specify Time Step in Tripped

|
o Relay Tripped I:I

Model Tripped

Categories |

| Change... Islanded | |

~ Transient Contingency Elements

Insert Apply/Clear/Open

Insert | | Clear All

[ B B Ak %8 5% 44 88  Records - Set~ cColumns~ F

| Limit Monitor Violations

Time Shift (seconds) =

Limit Monitor Mame

Result Analysis Violations

Contingency Name

TS9BusNoModels.pwb

&

Show Transient Contour Toolbar

Object Pretty|Time  |Time Enabled|Object] Description |Model Crit | Fone Defined
(Cycles)|(Seconds)
60,0 1.000000 CHECK Bus 'S’ FAULT 3PBSOLID
56,0 1.100000 CHECK Bus'5' CLEARFAULT
|e2 / > || z
Auto Insert... Critical Clearing Time Calculator... Help lose

settings from here

© 2025 PowerWorld Corporation

—~.__ Can save transient stability

/

Save Stability Data for Selected Mod... *

There are several settings which affect the Transient
Stahility calculations, Choose which settings you would
like to save.

Save Transient Stability Contingendes
Sawe Transient Limit Monitors

Save Transient Stability Options

Save Results to Save

Save Plot Definitions

Save Dynamic Models

Save Result Analyzer Time Windows
Save Data Using
(®) Mumber {Primary Key)
() Mame and Nominal kv (Secondary Key)
{J Label {Use Primary if no label)
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Load in Plot Settings

e The machine models and exciter models for this example can also be loaded
in from TS9ExciterModels.aux and TS9MachModels.aux

e Save the case with the models and events = =
as TS9Bus Bus Fault NoPlot E TV e . ggg;ﬁwﬂf\f\wvmm__

e Go to Stability Case Info, Load Transient 2 g5
Stability Data, Load Auxiliary RO e s | 7 e s

. . Time [seconds] Time [seconds]

e Loadinthe AUX file TS9Bus Bus o WimeT T AR
FaU|tPLOTDEFN.aUX WhiCh Contains Some v w:a:;e:zé; v PStS:j:E:I::B::E:z'*;'I
plot settings that we will talk about in 5 omj )
detail in a later section S o] | § 1oouf

Q. 1.0000 ui W 10020
e Save the case as TS9BusCtgEx oo ] Ny
. . . . Time [seconds] 09980 W

e Click “Run Transient Stability” to simulate 7= St " Rotrangie”

the models and the events that you inserted e N T

T5: Transient Contingency © 2025 PowerWorld Corporation 29



TS9BusCtgEx.pwb

Example: Changing Contingency Elements

e Suppose you want to change the events that are simulated for a
particular contingency

 We will change the elements of this Transient Contingency from
a bus fault at Bus 5 to a fault between Bus 4 and Bus 5 near bus
5

 There are several ways this can be done

— On the Simulation page, clicking “Clear All Elements” will remove the
existing elements; you can then add new ones

— You can right-click on an existing element and open the Transient
Contingency Element Dialog and change the events directly
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Example: Changing Contingency Elements

Simulation  Modal Analysis
Contral  Definitions ~ Violations

: : , e
Right-click on the first

. . Time Step (cydles 2] @Cydes
Transient Contingency =

Categories |

Spedfy Time Step in

End Time (seconds) 10,000 = (i Seconds
—| Change...

Add... D

Sun|

Tri
Relg
Mo

I=lg

Transient Contingency Elements

Element and open the

. oo Insert | | Clear All| | Insert ApplyfClear/Open
Transient Stability Tt

M f&n Recopds ~ Set - Columns = E‘

Tufie shift (seconds) [

. |DbjectPrettj.r|Ti'.|e Time ’Eridhled Object| Description
ontingency Element e e s
fEusBuss | 600 1.00p#0 C Bus '5 FAULT 3PB 50LI0
2|Bus Bus 5 66.0 1 Bus ‘5’ CLEARFAULT

dialog

First, change “Object Type,”
from Bus to Branch/Transformer
to view choices for that object

type

T5: Transient Contingency

@ Jyansient Stability Contingency Element Dialog

Description 1.000: [Bus Bus 5] FALULT 3PB SOLID

Insert Save Delete

SkimeeTyEE Choose the Element

(") Branch/Transformer +| Sortby (CIMName (@) Number
[Cp=s Filter | Advanced | Bus - s
() Generatar x| [Juse AresiZone Fiters | Quick || Define || Remove
) Load | |
() switched Shunt 1{Bus1) [16.50kv]
DC Line 2{Bus 2) [18.00kv]

R 3 {Bus 3) [13.80 kv]

Injection Grouy
O 5 5 4 (Bus 4) [230.0kV
O'Line shunt lHl Bus 5 21:.0 [
() Simulation & {Bus 6) [230.0kv]
() Transformer 7 (Bus 7) [230.0kv]
N & (Bus &) [230.0kV]
9 {Bus9) [230.0kv]

Time

o]

Time {Seconds)

Description
Type Parameters
® Apply Faut Fault Type Balanced 3 Phase ~
O Clear Fauit Fault Across | 5glid p
O Cpen
0.00 :
0.00 :
Calculate Effective Impedance from Sequence Metworks
[ 5elf Clearing Fault
Comment: |
. Ok ? Help X cancel

© 2025 PowerWorld Corporation
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Example: Changing Contingency Elements

o " C h h E | )) Transient Stability Contingency Element Dialog = O X
O O S e t e e m e n t Description 1.000: [Bus Bus 5] FALLT 3PE SOLID viE
. Insert Save Delete
— Make sure the Near Bus is selected to be 5
. {®) Branch/Transformer =|Sortby (OMame (8 Mumber
and Far Bus is selected to be 4 S = e S >
() Generator %] [[]Use AreafZone Fitters | Quick || Define || Remove
“« . ” {_Jlo3® | 5
P T (O switched Shunt SEEreeEac Near Bus Select Far Bus, CKT
I m e (21DC Line 1(Bus1) [16.50kV] 2P 4 (Bus 4) [230.0 kv] CKT 1
() InjectendGroup 2 (Bus 2) [18.00 kV] 7(Bus 7) [230.0 kW] CKT 1

3 (Bus 3) [13.80kv]

— Time (Seconds) — set to 1.00 S spe 2 oo
(O Transformer 6 (Bus 6) [230.0 kv]

() Area 7 (Bus 7) [230.0kV]
8 (Bus 8) [230.0 kv]

* “Description” e

Time

Time {Seconds) @I =
— “Apply Fault” should be selected

T Parameters
@3 Apply Fault FaultType  |Balanced 3 Phase =

o V4
* "Parameters e :
@] Clp-:se Percent Location (near to far) =

— Fault Type — set to Balanced 3 Phase Ot

O Mot Bypass 0.00 %

() set values ;
Calculate Effective Impedance from Sequence Metworks

— Fault Across — set to Solid e
— Percent Location (near to far) — set to 0.00 =

o OK ? Help X cancel
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Example: Changing Contingency Elements

. . . Transient Stability Contingency Element Dialog = O %

» After verifying these changes, click “Save” T oz

e Once you click save, the Description at the P :
top Changes to reerCt that this iS nOW a §§€;:::r:|0;hunt |: DL::::::::i;sQukk - Rer::ctFarBus,CKr

O DC Line 1 (Bus1)| [16.50 kV] | 4(Bus 4) [230.0 kV] CKT 1
b ra n C h fa u | t () Injection Group 2 ((gus 2El EIB.DD tl-'{ 7(Bus 7) [230.0 kv] CKT 1
5 3 (Bus 30 [13.80 kv
oL i 4 (Bus 4) [230.0 kv
() Simulation
() Transformer 6 (Bus 6) [230.0 kv]

e Then, click OK to close the dialog v A S

. . . Time (Seconds) | 1.000000| 2
e Now the first Transient Contingency Element | -

Type Parameter)
. . . . @® Apply Fault Fault Type Balanced 3 Phase w
in the case information display has changed | o :
O Close Percent Locajion (near to far) -
OBypass 0.00| %
ONot Bypass 0.00 :
Transient Contingency Elements (D) Set Values
= Calculate Effdctive Impedance from Sequence Metworks
Insert | | Clear all Insert Apply/Clear/Cpen Time Shift (seconds) 0.000 | [ self Clearing Fault
B3 ) By Ak %8 5% M | pecords~ Set~ Columns~ Bz~ o~ WM. ¥ BH- UV - B optio Comment: |
Object Pretty Time |Time Enabled Chject Description Contingency Mame W OK ? Hebp X Cancel
[Cycles)| [Seconds)
1[Lir1e Bus 5 TC Busd4 CKT 1]  &0.0 1.000000 CHECK Branch 'S’ 4" '1" FAULT 0 3PB SOLID My Transient Contingency
2|Bus Bus 5 &6.0 1.100000 CHECK Bus'% CLEARFALULT My Transient Contingency

After clicking “Save,” the Description and

. . , Case Information Displays will update
T5: Transient Contingency © 2025 PowerWorld Corporation



e Right-click on the second Transient
Contingency Element and open the
Transient Stability Contingency Element One

dialog

TS9BusCtgEx.pwb

Example: Changing Contingency Elements

Transient Stability Contingency Element Dialog = [=]

Description

1.100: [Line Bus 5 TO Bus 4 CKT 1] CLEARFALLT

X

Ak

L = % P L A =

e From the Description drop-down menu, Oy
select the description for the element e

that you just created
e Change thetimeto 1.1

(O Area

Time
Time {Seconds)

Destiips
Type
() Apply Fault

e Change Apply Fault to Clear Fault ]

() Close

e All other parameters are unchanged Srenamas

e Click Insert —a new contingency element
with a new name has been created

T5: Transient Contingency

() Set Values

7 (Bus 7) [230.0kV]
8 (Bus 8) [230.0kV]

G Emral[230.0 kvl e
1.100000 =
Parame ters
Balanced 3 Phase
Solid

Percen t Location {near to far) =
0.00 :

Self Clearing Fault

0
Object Type e 2=
{®) Eranch/Transformer -|Sortby (Name (@) Number
Filter | Advanced | Branch ~ w
() Genera tar x| [[]Use AresiZone Fiters | Quick || Define || Remove
(Load | 5
() switched Shunt Search For Near Bus Select Far Bus, CKT
(ODC Line 1(Bus1) [16.50 kv] ~ | 4 (Bus 4) [230.0 kV] CKT 1
() Injection Group 2{Bus 2) [18.00kV] 7 (Bus 7) [230.0 kV] CKT 1
3(Bus 3) [13.80 kV]
ne = 4 (Bus 4) [230.0 kV
() simulation 5 (Bus :
& (Bus &) [230.0 k]

Commen t:|

o OK

? Help X cancel

© 2025 PowerWorld Corporation
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Example: Changing Contingency Elements

Transient Contingency Elements

Insert | | Clear All Insert Apply/Clear/Open Time Shift {seconds) = o CI i C k O K to C I O Se t h e d i a Og
m Bl =z J':.'.g % ?&n Records ~ Set v Columns = [Bg~ 'HHE . ¥ B~ s;,?g; fog - B Optio
Object Pretty .[r(i:?:ms] -[rSi,:-Iceﬂnds] Enabled Object Description ‘ Contingency Mame o We Sti I I n ee d to d e I ete t '] e t h i rd
1|Line Bus 5 TO Bus 4 CKT 1 60.0 1.000000 CHECK Branch'5' '4''1" FAULT 0 3PB SOLID My Transient Contingency . .
2]Line Bus 5 TO Bus4 CKT1 660 1100000 CHECK Branch'S ‘4’1" CLEARFAULT My Transient Contingency Tra nsie nt CO nt| nge N Cy E eme nt
3|Bus Bus 5 E s D|;‘I-0ﬂg e T e CLEARFAULT My Transient Contingency . .
which had been used previously for
< D Show Data View I M th B 5 f It
By Display/Column Options... C ea rl ng e u S a u
| Settings From 5h i Critical Clearing Time Calculator. ..
| @& Find... Ctil+F [

| 8% Search for Text...

Confirm o

Right-click and
C Delete | >/ ChOOSG “Delete”

Inzert...

o Delete 1 TSCentingencyElernent records?

Transient Contingency Elernent records Voo D No
Set/Toggle/Columns » = =
AURE 5 A »
- S delete the record
Transient Contingency Elements
T bl h . th Insert | | Clear All | | Insert Apply/Clear/Open | | Time Shift (seconds) E
a e .S OWIng ] e neW e = ;D_.E M pecords~ Set~ Columns - [Bg- H.E M. S B~ S;‘%E fog - H  oOptio
TranSIent CO ntl ngency Object Pretty -[r(ingcTes] {Si?ci:nds] Enabled Object ‘ Description ‘ Contingency Mame
1{Line Bus 5 TO Bus4 CKT 1 0.0 1.000000 CHECKE Branch 'S’ ‘4" "1 FALULT 0 3PE S0OLID My Transient Contingency
Elements 2[0neBus 5 TO Bus4 CET 1] 660 1.100000 CHECK Branch 'S "4 *1" CLEARFAULT My Transient Contingency
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Example: Changing Contingency Elements

e The new events may also be loaded
from TSSChangeCtg.aux

* You have now changed what events
will be simulated for this Transient
Contingency

e Click “Run Transient Stability” to re-
run the simulation to simulate a
branch fault between Buses 4 and 5
fault located near Bus 5

 The plots should look the same as
when you simulated this as a bus
fault

T5: Transient Contingency

MW output
200 ]

g E 'Iﬂll |

= 1507 I

i ]

NZ| £

=100

o ]

C 50 ]

o 1

O o

-|"'|"'|"'|"'|"'|
0 2 4 ] g 10
Time [seconds]

W — MW_Gen Bus1#1
~ MW_Gen Bus 2 #1
v MW _Gen Bus 3 #1

[ .

k= 1.DDSD:

= 1

@ 1.0080

5 ]

0 1.DD4D‘:

- T

o 1.DE2D:

QO ]

G 1.0000 7

w 1

Time [seconds]

v
[v

¥ — Speed_Gen Bus1#1

Speed_Gen Bus 2 #1
Speed_Gen Bus 3 #1

Rotor Angles

Speed

0

80
50
40
30 7
207
107

1.0080
1.0080
1.0040 41
1.0020
1.0000

0.9980 +—

Time [seconds]

W — Rotorangle Gen Bus1#1
~ Rotor Angle_Gen Bus 2 #1
v Rotor Angle_Gen Bus 3#1

5 60 6
Rotor Angle

v Speed_Gen Bus 2 #1
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Multiple Contingencies

* |n most of the training, we just talk about simulating a single
transient contingency event

* Simulator facilitates the definition of multiple transient contingency
scenarios within the same case

 These Multiple Transient Contingencies may be defined and
simulated, either individually or all together

* Changing the Process Contingencies option from “One Contingency
at a time” to “Multiple Contingencies” will change the dialog in small
ways throughout

e This will be discussed later
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